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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a combined 
heat exchanger which is produced by assembling two 
heat exchangers, which are used differently by dispos- 
ing them upstream and down stream of a direction that 
air is flown, so to be formed into a single unit as a whole. 

BACKGROUND ART 

[0002] Conventionally, there is known a heat ex- 
changer, which is made of two heat exchangers, which 
are used differently. Such a heat exchanger is proposed 
to have a first heat exchanger, which is configured to 
have tubes and fins between a pair of tanks, and a sec- 
ond heat exchanger, which is also configured in the 
same way as the first heat exchanger, both disposed in 
parallel to each other and integrally connected to each 
other as described in, for example, Japanese Utility 
Model Publication No. Hei 6-45155 and Japanese Pat- 
ent Application Laid-Open Publication No. Hei 
7-332890. 

[0003] Japanese Utility Model Application Laid-Open 
Publication No. Hei 2-54076 proposes a heat exchanger 
having a first heat exchanger and a second heat ex- 
changer which are formed into one body, which is con- 
figured by stacking flat plate fins, connecting to commu- 
nicate a plurality of tubes with the plate fins, connecting 
ends of the tubes to an end plate configuring a tank, and 
assembling a tank plate to the end plate, wherein the 
end plate and the tank plate are separately formed or 
the tank plate is separately formed. 
[0004] There is also known another heat exchanger, 
which is produced with two different heat exchangers 
assembled in series vertically or horizontally. As de- 
scribed in, for example, Japanese Utility Model Publica- 
tion No. Sho 59-16692 and Japanese Utility Model Ap- 
plication Laid-Open Publication No. Hei 2-36772, there 
is proposed a heat exchanger which is in a single form 
structurally but actually has two heat exchangers by dis- 
posing tubes and fins between a pair of tanks and a par- 
tition plate at the midpoint of the pair of tanks. 
[0005] Such a heat exchanger has the tanks and 
tubes to form a heat exchange medium passage and 
the fins to form an air passage. And, a heat exchange 
medium supplied from the tank is flown through the plu- 
rality of tubes to make heat exchange with the exterior 
by means of the fins. 

[0006] The fin is formed to have a corrugated side 
view with the same pitch by passing a flat fin material 
through gear-shaped rolls, which are vertically disposed 
in several sets to shrink the fin material in a longitudinal 
direction or to compress it. And, in view of improvement 
of the heat exchange rate and an airflow resistance, the 
fins are generally formed with louvers on surfaces there- 
of, and the louvers are formed by the rolls when the fins 
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are formed into the corrugated shape. 
[0007] In the conventional heat exchanger formed by 
combining two heat exchangers, the fins disposed be- 
tween the tubes are often integrally formed and dis- 

s posed in the first and second heat exchangers. But, the 
individual heat exchanger has different use, perform- 
ance and requirements of different heat radiation de- 
grees and airflow resistances. Therefore, where the fins 
are formed to conform to the performance of one of the 

10 heat exchangers, the heat exchange rate of the other 
heat exchanger is lowered. 

[0008] Accordingly, the fins connected to the first heat 
exchanger are separately formed from those connected 
to the second heat exchanger. But, it is not desirable to 

15 form the fins separately for the first and second heat ex- 
changers because the number of parts increases and 
workability becomes complicated. 
[0009] EP-A-0431 91 7 discloses a combined heat ex- 
changer having the features which are recited in thepre- 

20 amble of claim 1. US-A-5 311 935 discloses a single 
heat exchanger having louvers in an upstream section 
and in a downstream section; the louvers in the up- 
stream and downstream sections have the same 
shapes but are angled in opposite directions. 

25 Patent Abstracts of Japan, vol 018, no. 594 (M-1703), 
1 4 Nov. 1 994 and J P 06221 787 A disclose a single heat 
exchanger having upstream side louvers and down- 
stream side louvers; the angle of the downstream side 
louvers is larger than the angle of the upstream side lou- 

30 vers. 

[0010] In view of the above, the present invention 
aims to provide a heat exchanger which can have an 
improved heat exchange performance with the above- 
described disadvantages remedied without forming the 
35 fins separately for the first and second heat exchangers. 

SUMMARY OF THE INVENTION. 

[0011] The invention is indicated in claim 1 . 
40 [001 2] Preferred embodiment of the invention are in- 
dicated in the dependent claims. 
[0013] Therefore, the invention can perform heat ex- 
change without degrading the heat exchange require- 
ments of the respective heat exchangers because the 
45 air flowing through the fins is differently flown between 
the first and second heat exchangers. 
[0014] For example, when the heat exchanger which 
is formed to have the radiator and the condenser inte- 
grally formed has fins integrally formed between the ra- 
50 diator and the condenser, the fins are determined to 
have a louver angle, slit length, the number of louver 
members and width to satisfy the requirements (a heat 
radiation degree and an air-flow resistance) of the con- 
denser. 

55 [0015] Meanwhile, the same fins as above are also 
formed on the radiator, but since the heat exchange per- 
formances required by the radiator and the condenser 
are different, the radiator often does not satisfy the re- 
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quired performance when the same fins as in the con- 
denser are disposed therein. Therefore, the louvers 
having a different shape from those disposed in the con- 
denser are formed on the fins disposed in the radiator, 
so that the requirement of the radiator is fulfilled and the 
heat exchange performance of the radiator can also be 
improved. 

[0016] As described above, where two heat exchang- 
ers such as a radiator and a condenser which have dif- 
ference performances are formed into one heat ex- 
changer body, such heat exchanger has an advantage 
of improving the heat exchange rate of the individual 
heat exchangers by disposing fins which are formed to 
have louvers of a different shape for each fin disposed 
in the respective heat exchangers, without changing a 
fin pitch width and the like and with the requirements of 
performance of the individual heat exchangers fulfilled. 
[0017] And, since the integrally formed fins are dis- 
posed between the respective heat exchangers, assem- 
bling property of the tubes is improved. And, the number 
of parts is reduced, and the production process is made 
easy. Thus, when the heat exchanger is made of heat 
exchangers having different performances, a space for 
installing the heat exchanger is decreased, and the light- 
weight can be achieved. Therefore, an apparatus hav- 
ing the heat exchanger can be made compact, and the 
number of steps for installation can also be decreased. 
[001 8] As described above, the present invention has 
two groups of louvers with different shapes formed on 
the fins to fulfill the requirements of the individual heat 
exchangers, resulting in improving the heat exchange 
rate of the heat exchanger as a whole. 
Specifically, the two groups of louvers on the fins are 
formed to have a difference at least in louver angle, slit 
length, the number of louver members or width, and a 
different louver opening direction. Thus, the require- 
ments for the individual heat exchangers can be fulfilled 
minutely. 

[001 9] Furthermore, the present invention can be ap- 
plied to a heat exchanger, which is configured by as- 
sembling the tubes and the fins into one body and braz- 
ing it in an oven. 

Basically, the tubes and the fins are integrally assem- 
bled and brazed in an oven. In addition to the brazing of 
the tubes and the fins, any of a tank to be described 
afterward, tank segments forming the tank and an end 
plate forming the tank can also be brazed at the same 
time. 

[0020] The aforementioned fin structure can also be 
applied to a heat exchanger, which is formed by inte- 
grally assembling the tubes, fins and tanks and brazing 
them in an oven. In such a case, the tank is formed of 
a cylindrical body or two split pieces combined into one 
body and integrally brazed with the tubes and the fins. 
[0021 ] And , the present invention can also be applied 
to a heat exchanger, which Is formed by integrally as- 
sembling the tubes, the fins and the tank segments 
stacked for forming the tank and brazing them in an ov- 
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en. In this case, the above-described laminate type hav- 
ing the tank segments integrally formed with the tubes 
is integrally brazed. 

[0022] The fin structure of this invention can also be 
5 applied to a heat exchanger, which is produced by braz- 
ing tubes, fins and end plates in an oven, and thereafter 
bonded with tanks. In this case, after brazing the tubes, 
the fins and the end plates in the oven, a sealing material 
is used to bond with tanks by caulking or the like. This 
io heat exchanger is not required to have a very high-pres- 
sure resistance. 

[0023] The present invention can also be applied to a 
heat exchanger, which is formed with a U-turn shape 
passage formed in the tubes. Such a heat exchanger is 
*5 a single-tank type, which is formed by bonding the ends 
of the tubes located on the other side of the U-shaped 
passage with the tank. The invention can also be applied 
to this single tank type heat exchanger. 



20 BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a perspective view of a heat exchanger ac- 
25 cording to an embodiment of the invention; 

Fig. 2 is a vertical sectional view in part of the fins 
and tubes of Fig. 1 according to the embodiment of 
the invention; 

Fig. 3 is a vertical sectional view in part of a fin and 
30 a tube for illustrating the opening direction and an- 
gle, slit length and width of the louver; 
Fig. 4 is a vertical sectional view in part of fins and 
tubes according to another embodiment of the in- 
vention; 

35 Fig. 5 is a vertical sectional view in part of fins and 
tubes according to another embodiment of the in- 
vention; 

Fig. 6 is a transverse sectional view of the fins 
shown in Fig. 5; 
40 Fig. 7 is a perspective view of the heat exchanger 
according to another embodiment of the invention; 
Fig. 8 is a vertical sectional view in part of fins and 
tubes according to another embodiment of the in- 
vention; 

45 Fig. 9 is a transverse sectional view of the tube hav- 
ing a U-shaped passage according to another em- 
bodiment of the invention; 
Fig. 1 0 is a perspective view of the heat exchanger 
according to another embodiment; 

50 Fig. 11 is a vertical sectional view of tanks in the 
heat exchanger shown in Fig. 10; 
Fig. 12 is a vertical sectional view of fins and tubes 
of the heat exchanger shown in Fig. 10; 
Fig. 13 is a vertical sectional view showing another 

55 embodiment of the plate fin; 

Fig. 1 4 is a perspective view of the heat exchanger 
according to another embodiment of the invention; 
Fig. 1 5 is a vertical sectional view in part of the fins 



.EP 0 881 450 B1 



10 



15 



3 



5 

and tubes shown in Fig. 14; 
Fig. 1 6 is a vertical sectional view in part of a fin and 
a tube for illustrating the opening direction and an- 
gle, slit length and width of the louver; 
Fig. 1 7 is a vertical sectional view in part of the fins 
and tubes according to another embodiment of the 
invention; 

Fig. 1 8 is a vertical sectional view in part of the fins 
and tubes according to another embodiment of the 
invention; 

Fig. 19 is a transverse sectional view of the fin 
shown in Fig. 18; 

Fig. 20 is a perspective view of the heat exchanger 
according to another embodiment of the invention; 
Fig. 21 is a vertical sectional view in part of the fins 
and tubes according to another embodiment of the 
invention; 

Fig. 22 is a transverse sectional view of the tube 

having a U-shaped passage according to another 

embodiment of the invention; 

Fig. 23 is a perspective view of the heat exchanger 

according to another embodiment of the invention; 

Fig. 24 is a vertical sectional view of tanks in the 

heat exchanger shown in Fig. 23; 

Fig. 25 is a vertical sectional view of fins and tubes 

of the heat exchanger shown in Fig. 23; and 

Fig. 26 is a vertical sectional view showing another 

embodiment of the plate fin. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0025] Embodiments of the invention will be de- 
scribed with reference to the drawings. 
[0026] Fig. 1 is a perspective view of the heat ex- 
changer of an embodiment. Fig. 2 shows partly tubes 
and fins used in the heat exchanger. In the drawings, 
the heat exchanger 1 has two pairs of tanks 2, 2 and 3, 
3 disposed in parallel, a plurality of tubes 4, 4 disposed 
between one pair of tanks 2, 2, a plurality of tubes 5, 5 
disposed between the other pair of tanks 3, 3, same fins 
6, 6 are disposed to be stacked between the tubes 4, 4 
and 5, 5 in such manner or to extend between the tubes 
4, 5, and the tubes 4, 4 and 5, 5 and the fins 6, 6 are 
brazed into one body in an oven. Both ends of the tubes 
4, are connected into tube insertion holes (not shown) 
of the tanks 2, 2 and 3, 3. 

[0027] Top and bottom end openings of the tanks 2, 
3 are sealed by a cap 8, side plate connection holes (not 
shown) are formed at the top and bottom ends of the 
tanks 2, 3, and both ends of side plates 9, 9 are con- 
nected into these side plate connection holes. Specifi- 
cally, the side plates 9 are connected to the top and bot- 
tom ends of the four tanks 2, 2 and 3, 3, and first and 
second heat exchangers A, B which are disposed in par- 
allel in a transverse direction are formed into one body. 
[0028] Partition plates (not shown) are disposed with- 
in the tank 2 to divide the interior of the tank 2 in a lon- 
gitudinal direction. Inlet joints 10A, 10B are connected 
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to the tanks 2, 3 on one side of the two pairs of tanks 2, 
2 and 3, 3, and outlet joints 11 A, 11 B are connected to 
the tanks 2, 3 on the other side. And, a heat exchange 
medium is flown to meander a plurality of times between 

5 the inlet joints 1 0A, 1 0B and the outlet joints 1 1 A, 1 1 B. 
And, long beads 5a are formed in the tube 5 and con- 
tacted with the plate surface or another long bead 5a, 
thereby improving a pressure resistance and a heat ex- 
change rate by causing turbulence in the flowing heat 

10 exchange medium. 

[0029] In this embodiment, the tubes 4, 5 are an elec- 
tric-resistance welded pipe, extrusion molded, two 
pressed or rolled and combined plates, a single pressed 
or rolled plate which is further folded into a halves, or a 

'5 single plate which is folded into halves while rolling. And, 
a tube material is an extrusion material, a three-layered 
material with both surfaces clad or a four-layered mate- 
rial with both surfaces clad and having an intermediate 
layer. 

20 [0030] In Fig. 2, the fin 6 has a different group of lou- 
vers on a flat portion of the fin 6 connected to the tubes 
4 configuring the first heat exchanger A and on a flat 
portion of the fin 6 connected to the tubes 5 configuring 
the second heat exchanger B. In this embodiment, one 

25 group of louvers has a different opening direction, slit 
length, width, louver angle and the number of louver 
members from the other group of louvers. Specifically, 
as shown in Fig. 3, louvers 7 A, 7B are formed to have 
a different opening direction, slit length t, width w, louver 

30 angle G and the number of louver members. These lou- 
vers 7A, 7B are formed on the flat portion of the fin 6 at 
the same time when the fin 6 is formed into a corrugated 
shape. 

[0031] In this embodiment, the first heat exchanger A 

35 is a radiator and the second heat exchanger B is a con- 
denser, which are disposed in parallel in a transverse 
direction to form the heat exchanger 1 . 
[0032] As described above, by changing the opening 
shapes of the louver formed on the flat portion of the fin 

40 6 between the first heat exchanger A and the second 
heat exchanger B, the flowing aircan be caused to have 
turbulence or dispersion to improve the heat exchange. 
And, the heat exchange requirements of the individual 
heat exchangers can be fulfilled, respectively. Since the 

45 integrally formed fins can be used to improve the re- 
spective heat exchange rates and to integrally form a 
plurality of heat exchangers into one body, the number 
of parts can be decreased, and the production process 
can be facilitated. Besides, since the plurality of heat 

50 exchangers can be made into one body, a space for its 
installation is decreased, and it can be made light 
weighted. An apparatus having the heat exchanger can 
be made compact, and the number of steps for installa- 
tion can also be decreased. 

55 [0033] Preferred embodiments of the invention will be 
described with reference to the drawings. It is to be un- 
derstood that like reference numerals are given to like 
components through the drawings. 
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[0034] Fig. 4 shows another embodiment of the fins, 
which have slits 6a for preventing heat conduction 
formed on the fins shown in Fig. 2. By forming the slits 
6a on the fins 6, the aforementioned effect of the fins 
enabling to meet the heat exchange requirements of the 
individual heat exchangers can be materialized more 
specifically. 

[0035] Fig. 5 and Fig. 6 relate to another embodiment 
of fins, wherein Fig. 5 is a vertical sectional view in part 
of fins and tubes and Fig. 6 is a transverse sectional 
view in part of a fin. 

[0036] In Fig. 5 and Fig. 6, the fins 6, which are dis- 
posed in the first and second heat exchangers A, B, 
have the louvers 7A, 7B with a different shape formed 
on the flat portion thereof depending on the respective 
heat exchangers. These louvers 7A, 7B are formed to 
have a given pattern, and the louvers 7A, 7B are formed 
to have a different shape. According to this embodiment, 
the louvers form a single specific pattern on the fins 6 
connected to the first heat exchanger A, and this pattern 
is repeated to form the louvers 7A. Meanwhile, three lou- 
vers form a single specific pattern on the fins 6 connect- 
ed to the second heat exchanger B, and the pattern is 
repeated to form the louvers 7B. 
These louvers are formed with their openings directed 
as required depending on the respective louver pat- 
terns. In the heat exchanger of this embodiment, the 
tubes 4 for configuring the first and second heat ex- 
changers A, B are extrusion -molded into one body, 12a 
denotes tube passages to form the first heat exchanger 
A, and 12b denotes tube passages to form the second 
heat exchanger B. A portion positioned between the first 
and second heat exchangers A, B has a hollow portion 
12c formed to prevent heat from being conducted be- 
tween the first and second heat exchangers A, B. 
[0037] Thus, the louvers are formed with a louver an- 
gle as well as a slit length, a width and quantity changed 
for each louver pattern, or since the flowing air is caused 
to make turbulence or dispersed by changing the direc- 
tion of the louver's opening, the heat exchange perform- 
ance of the heat exchanger can be improved. 
[0038] Fig. 7 shows a heat exchanger, which is con- 
figured by combining first and second single-tank type 
heat exchangers. Fig. 8 and Fig. 9 show sectional views 
in part of tubes and fins of the heat exchanger shown in 
Fig. 7. 

[0039] In the drawings, one end of each tube 4 is con- 
nected to the tanks 2, 3, the respective tubes 4, 4 have 
a closed part 13 in a longitudinal direction thereof to di- 
vide the passage into two in the longitudinal direction. 
One passage 1 4 is connected to the tank 2 to form the 
first heat exchanger A, and other passage 15 is connect- 
ed to the tank 3 to form the second heat exchanger B. 
Thus, the first and second heat exchangers A, B are in- 
tegrally formed into one body. 
[0040] Reference numerals 14a, 15b are ridges, 
which are in contact with the plate surface, or the ridges 
1 4a, 1 4a or 1 5a, 1 5a are mutually contacted to form the 
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respective passages 14, 15 into the U-tum shape. Ref- 
erence numerals 15b, 15b are long beads. 
[0041] Fins 6 disposed in the first and second heat 
exchangers A, B have louvers 7A, 7B with a different 

5 shape formed on a portion to be connected to the first 
heat exchanger A and a portion to be connected to the 
second heat exchanger B, and the respective louvers 
7A, 7B are formed to have an individual particular pat- 
tern, and the respective patterns are formed into an al- 

10 ternately different opening direction. Therefore, air is 
dispersed and caused to have turbulence, thereby im- 
proving the heat exchange performance of the respec- 
tive heat exchangers. 

[0042] The embodiment shown in Fig. 1 0 is a heat ex- 
's changer with the first and second heat exchangers A, B 
formed into one body by using plate-type fins 16 
stacked. To configure this heat exchanger, tube inser- 
tion holes 1 6a are formed through the plate fins 16 (see 
Fig. 12), a plurality of circular tubes 4, 4 are inserted into 
the tube insertion holes 16a, at least one end of each 
tube 4 is in contact with a tube insertion hole 17a of an 
end plate 17 as shown in Fig. 11 , and a tank plate 2b 
configuring the first heat exchanger A and a tank plate 
3b configuring the second heat exchanger B are en- 
gaged with two rectangular mating grooves 1 7b sur- 
rounding the plurality of tubes 4, 4 formed on the end 
plate. Thus, the first and second heat exchangers A, B 
are configured into one body. Specifically, the tanks 2, 
3 are formed of the end plate 1 7 and the tank plates 2b, 
3b. And, after brazing the tubes 4, 4, the fins 16,16 and 
the end plate 17, the tank plates 2b, 3b are mounted 
and joined by caulking with a sealing material (not 
shown). The inlet joints 10A, 10B and outlet joints 11 A, 
11 B are formed on the tank plates 2b, 3b, and the side 
plate 9 is disposed on the opposite side from the tanks 
2,3. 

[0043] Fig. 1 2 shows a plate fin used to form the heat 
exchanger shown in Fig. 10. This plate fin 16 has the 
louvers 7A, 7B formed around the tube insertion holes 
1 6a. The louvers 7A, 7B are formed to have a predeter- 
mined pattern. The louvers 7A formed on a portion for 
configuring the first heat exchanger A and the louvers 
7B formed on a portion for configuring the second heat 
exchanger B are formed to have a different louver angle, 
slit length, width and the number of louver members, or 
a different louver opening direction for each louver pat- 
tern. Therefore, air flowing through the plate fins 16 is 
dispersed and caused to make turbulence to effectively 
improve the heat exchange performance. 
[0044] Fig. 13 shows another example of plate fin. 
This plate fin 16 has the louvers 7A r 7B formed around 
the tube insertion holes 16a. The louvers 7A, 7B are 
formed to have a predetermined and plurality of pat- 
terns. The louvers 7A formed on a portion for configuring 
the first heat exchanger A and the louvers 7B formed on 
a portion for configuring the second heat exchanger B 
are formed to have a different louver angle, slit length, 
width and the number of louver members, or a different 
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louver opening direction for each louver pattern. There- 
fore, air flowing through the plate fins 16 is dispersed 
and caused in the same way as described above to 
make turbulence to effectively improve the heat ex- 
change performance. 

[0045] A laminate type integral heat exchanger hav- 
ing the tank formed into one body with the tubes and a 
heat exchanger having a two-split type tank can also 
have louvers with a variable opening shape to improve 
the heat exchange performance. 
[0046] As described above, the heat exchangers of 
the embodiments described above have the two groups 
of louvers formed to have a different pattern on the fins, 
so that the required performances of the respective heat 
exchangers can be fulfilled, and the heat exchange rate 
as a whole can be also improved. 
[0047] And, when the two groups of louvers are 
formed on the fin to have a difference at least in louver 
angle, slit length, width and the number of louver mem- 
bers, or a different louver opening direction, theperform- 
ances required by respective heat exchangers can be 
fulfilled minutely. 

[0048] Furthermore, the described embodiments can 
be applied to a heat exchanger, which is configured by 
assembling the tubes and the fins into one body and 
brazing it in an oven. Basically, the tubes and the fins 
are integrally assembled and brazed in an oven. In ad- 
dition to the brazing of the tubes and the fins, any mem- 
ber of a tank to be described afterward, tank segments 
forming the tank and an end plate forming the tank can 
also be brazed at the same time. 
[0049] The aforementioned fin structure can be also 
applied to a heat exchanger, which is formed by inte- 
grally assembling the tubes, fins and tanks and brazing 
them in an oven. In such a case, the tank is formed of 
a cylindrical body or two split pieces combined into one 
body and integrally brazed with the tubes and the fins. 
[0050] And, the above-described can also be applied 
to a heat exchanger, which is formed by integrally as- 
sembling tubes, fins and tank segments stacked for 
forming the tank and brazing them in an oven. In this 
case, the above-described laminate type having the 
tank segments integrally formed with the tubes is inte- 
grally brazed. 

[0051] The fin structure of this embodiment can be al- 
so applied to a heat exchanger, which is produced by 
brazing tubes, fins and end plates in an oven, and there- 
after bonded with tanks. In this case, after brazing the 
tubes, the fins and the end plates in the oven, a sealing 
material is used to bond with the tank by caulking or the 
like. This heat exchanger is not required to have a very 
high -pressure resistance. 

[0052] The above-described embodiment can be also 
be also applied to a heat exchanger, which is formed 
with a U-turn shape passage formed in the tubes. Such 
a heat exchanger is a single-tank type, which is pro- 
duced by bonding the ends of the tubes on the other 
side of the U-shaped passage with the tank. The fin 
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structure of this embodiment can be also applied to this 
single tank type. 

[0053] Fig. 14 is a perspective view of the heat ex- 
changer of another embodiment, and Fig. 15 shows 
5 tubes and fins in part used for the heat exchanger of Fig. 
14. The heat exchanger 1 of this embodiment has, in 
the same way as the above-described embodiment, two 
pairs of tanks 2, 2 and 3, 3 disposed in parallel, a plurality 
of tubes 4, 4 disposed between one pair of tanks 2, 2, 

10 a plurality of tubes 5, 5 disposed between the other pair 
of tanks 3, 3, same fins 6, 6 disposed to be stacked be- 
tween the tubes 4, 4 and 5, 5 in such manner as to ex- 
tend between the tubes 4, 5, and the tubes 4, 4 and 5, 
5 and the fins 6, 6 are brazed into one body in an oven. 

'5 Both ends of the tubes 4, 5 are connected into tube in- 
sertion holes (not shown) of the tanks 2, 2 and 3, 3. 
[0054] Top and bottom end openings of the tanks 2, 
3 are sealed with a cap 8, side plate connection holes 
(not shown) are formed at the top and bottom ends of 

20 the tanks 2, 3, and both ends of side plates 9, 9 are con- 
nected into these side plate connection holes. Specifi- 
cally, the side plates 9 are connected to the top and bot- 
tom ends of the four tanks 2, 2 and 3, 3, and first and 
second heat exchangers A, B which are disposed in par- 

25 allel in a transverse direction are formed into one body. 
[0055] Partition plates (not shown) are disposed with- 
in the tank 2 to divide the interior of the tank 2 in a lon- 
gitudinal direction. Inlet joints 10A, 10B are connected 
to the tanks 2, 3 on one side of the two pairs of tanks 2, 

so 2 and 3, 3, and outlet joints 1 1 A, 1 1 B are connected to 
the tanks 2, 3 on the other side. And, a heat exchange 
medium is flown to meander a plurality of times between 
the inlet joints 10A, 10B and the outlet joints 11 A, 11B. 
And, long beads 5a are formed in the tube 5 and con- 

35 tacted with the plate surface or another long bead 5a, 
thereby improving a pressure resistance and a heat ex- 
change rate by causing turbulence in the flowing heat 
exchange medium. 

[0056] In this embodiment, the tubes 4, 5 are an elec- 
40 trie-resistance welded pipe, extrusion molded, two 
pressed or rolled and combined plates, a single pressed 
or rolled plate which is further folded into halves, or a 
single plate which is folded into halves while rolling. And, 
a tube material is an extrusion material, a three-layered 
45 material with both surfaces clad or a four-layered mate- 
rial with both surfaces clad and having an intermediate 
layer. 

[0057] In Fig. 15, a flat portion of the fin 6 connected 
to the tube 4 for configuring the first heat exchanger A 

50 and a flat portion of the fin connected to the tube 5 for 
configuring the second heat exchanger B have a group 
of louvers with openings formed toward an opposite di- 
rection. In this case, both groups of louvers 7A.7B have 
the same slit length t, width w, louver angle 6 and the 

55 number of louver members as shown in Fig. 16, and only 
openings are formed in opposite directions. The louvers 
7A, 7B are formed simultaneously on the flat surface of 
the fin 6 when the fin 6 is formed to have a corrugated 



BP 0 881 450 B1 



6 



JEP 0 881 450 B1 



12 



11 

shape. 

[0058] In this embodiment, the first heat exchanger A 
is a radiator and the second heat exchanger B is a con- 
denser, which are disposed in parallel in a transverse 
direction to form the heat exchanger 1 . 
[0059] As described above, by changing the opening 
direction of the louvers formed on the flat portion of the 
fin 6 so to direct in an opposite direction on the first heat 
exchanger A and the second heat exchanger B, the 
flowing air can be caused to have turbulence or disper- 
sion and also to flow optimally to improve the heat ex- 
change performance. And, the requirements of heat ex- 
change performance of the individual heat exchangers 
can be also fulfilled. Since the integrally formed fins can 
be used to improve the respective heat exchange rates 
and to integrally form a plurality of heat exchangers into 
one body, the number of parts can be decreased, and 
the production process can be facilitated. Besides, since 
the plurality of heat exchangers can be made into one 
body, a space for its installation is decreased, and it can 
be made light weighted. An apparatus having the heat 
exchanger can be made compact, and the number of 
steps for installation can be also decreased. 
[0060] Preferred embodiments of the invention will be 
described with reference to the drawings. It is to be un- 
derstood that like reference numerals are given to like 
components through the drawings. 
[0061] Fig. 1 7 shows another embodiment of the fins, 
which have slits 6a for preventing heat conduction 
formed on the fins shown in Fig. 15. By forming the slits 
6a on the fins 6, the aforementioned effects enabling to 
meet the heat exchange requirements of the individual 
heat exchangers can be materialized more specifically. 
[0062] Fig. 18 and Fig. 19 relate to another embodi- 
ment of fins, wherein Fig. 1 8 is a vertical sectional view 
in part of fins and tubes and Fig. 1 9 is a transverse sec- 
tional view in part of a fin. 

[0063] in Fig. 1 8 and Fig. 1 9, the fins 6, which are dis- 
posed in the first and second heat exchangers A, B, 
have a plurality of small groups of louvers in each group 
of louvers formed on the flat portion thereof so to form 
the louvers 7A, 7B with openings formed toward an op- 
posite direction. These louvers 7A, 7B are formed to 
have a given pattern, and the louvers 7A, 7B are formed 
to have each small group of louvers with openings 
formed toward an opposite direction. In the heat ex- 
changer of this embodiment, the tubes 4 for configuring 
the first and second heat exchangers A, B are extrusion- 
molded into one body, 12a denotes tube passages to 
form the first heat exchanger A, and 12b denotes tube 
passages to form the second heat exchanger B. A por- 
tion positioned between the first and second heat ex- 
changers A, B has a hollow portion 12c formed to pre- 
vent heat from being conducted between the first and 
second heat exchangers A, B. 
[0064] Thus, the louvers are formed with the direction 
of the louver's openings formed on the flat portion of the 
fin 6 changed to an opposite direction for the first heat 



exchanger A and the second heat exchanger B, thereby 
causing the flowing air to make turbulence or dispersed 
as well as to flow optimally. Thus, the heat exchange 
capacity of the heat exchanger can be improved. 
5 [0065] Fig. 20 shows a heat exchanger, which is con- 
figured by combining first and second single-tank type 
heat exchangers. Fig. 21 and Fig. 22 show sectional 
views in part of tubes and fins of the heat exchanger 
shown in Fig. 20. 
w [0066] In the drawings, one end of each tube 4 is con- 
nected to the tanks 2, 3, the respective tubes 4, 4 have 
a closed part 1 3 in a longitudinal direction thereof to di- 
vide the passage into two in the longitudinal direction. 
One passage 14 is connected to the tank 2 to form the 
15 first heat exchanger A, and another passage 1 5 is con- 
nected to the tank 3 to form the second heat exchanger 
B. Thus, the first and second heat exchangers A, B are 
integrally formed into one body. 
[0067] Reference numerals 14a, 15b are ridges, 
which are in contact with the plate surface, or the ridges 
14a, 1 4a or 1 5a, 1 5a are mutually contacted to form the 
respective passages 14, 15 into the U-tum shape. Ref- 
erence numerals 15b, 15b are long beads. 
[0068] Fins 6 disposed in the first and second heat 
exchangers A, B have louvers 7A, 7B with opening 
formed toward an opposite direction formed on a portion 
to be connected to the first heat exchanger A and a por- 
tion to be connected to the second heat exchanger B, 
and the respective louvers 7A, 7B are formed to have a 
plurality of small groups of louvers. Therefore, air is dis- 
persed and caused to have turbulence as well as to flow 
optimally, thereby improving the heat exchange per- 
formance of the respective heat exchangers. 
[0069] The embodiment shown in Fig. 23 is a heat ex- 
changer with the first and second heat exchangers A, B 
formed into one body by using plate-type fins 16 
stacked. To configure this heat exchanger, tube inser- 
tion holes 1 6a are formed through the plate fins 1 6 (see 
Fig. 25), a plurality of circular tubes 4, 4 are inserted into 
the tube insertion holes 16a, at least one end of each 
tube 4 is in contact with a tube insertion hole 1 7a of an 
end plate 17 as shown in Fig. 24, and a tank plate 2b 
configuring the first heat exchanger A and a tank plate 
3b configuring the second heat exchanger B are en- 
gaged with two rectangular mating grooves 1 7b sur- 
rounding the plurality of tubes 4, 4 formed on the end 
plate. Thus, the first and second heat exchangers A, B 
are configured into one body. Specifically, the tanks 2, 
3 are formed of the end plate 1 7 and the tank plates 2b, 
3b. And, after brazing the tubes 4, 4, the fins 16,16 and 
the end plate 1 7, the tank plates 2b, 3b are mounted 
and joined by caulking using a sealing material (not 
shown). The inlet joints 10A, 10B and outlet joints 11A, 
11 B are formed on the tank plates 2b, 3b, and a side 
plate 9 is disposed on the opposite side from the tanks 
2,3. 

[0070] Fig. 25 shows a plate fin used to form the heat 
exchanger shown in Fig. 23. This plate fin 16 has the 
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louvers 7A, 7B formed around the tube insertion holes 
1 6a. The louvers 7A, 7B are formed to have a predeter- 
mined pattern. The louvers 7A formed on a part for con- 
figuring the first heat exchanger A and the louvers 7B 
formed on a part for configuring the second heat ex- 
changer B are formed to have openings directed to an 
opposite direction. Therefore, air flowing through the 
plate fins 16 is dispersed and caused to make turbu- 
lence to effectively improve the heat exchange perform- 
ance. 

[0071] Fig. 26 shows another example of plate fin. 
This plate fin 16 has the louvers 7A, 7B formed around 
the tube insertion holes 1 6a. The louvers 7A, 7B are 
formed to have a predetermined and plurality of pat- 
terns. The louvers 7A formed on a part for configuring 
the first heat exchanger A and the louvers 7B formed on 
a part for configuring the second heat exchanger B are 
formed to have openings formed toward an opposite di- 
rection. Therefore, air flowing through the plate fins 16 
is dispersed and caused in the same way as described 
above to make turbulence as well as to flow optimally 
so to effectively improve the heat exchange perform- 
ance. 

[0072] In addition, in the same way, by using the fins 
with louvers having openings directed in an opposite di- 
rection, the heat exchange performance of a laminate 
type integral heat exchanger having the tank formed 
with the tubes into one body and of a heat exchanger 
having a two-split type tank can be improved. 
[0073] As described above, the heat exchanger of the 
embodiments described above has the two groups of 
louvers formed on the fins with the louver openings to- 
ward an opposite direction, so that the required perform- 
ances of the individual heat exchangers can be fulfilled, 
and the heat exchange rate as a whole can also be im- 
proved. 

[0074] Furthermore, the heat exchanger of the em- 
bodiments can be applied to a heat exchanger, which is 
configured by assembling the tubes and the fins into one 
body and brazing them in an oven. Basically, the tubes 
and the fins are integrally assembled and brazed in an 
oven. In addition to the brazing of the tubes and the fins, 
any of a tank to be described afterward, tank segments 
forming the tank and an end plate forming the tank can 
be also brazed at the same time. 
[0075] The aforementioned fin structure can be also 
applied to a heat exchanger, which is formed by inte- 
grally assembling the tubes, fins and tanks and brazing 
them in an oven. In such a case, the tank is formed of 
a cylindrical body or two split pieces combined into one 
body and integrally brazed with the tubes and the fins. 
[0076] And, the above-described embodiment can al- 
so be applied to a heat exchanger, which is configured 
by integrally assembling the tubes, the fins and the tank 
segments stacked for forming the tank and brazing in 
an oven. In this case, the above-described laminate type 
having the tank segments integrally formed with the 
tubes is integrally brazed. 
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[0077] The fin structure of this embodiment can also 
be applied to a heat exchanger, which is configured by 
brazing tubes, fins and end plates in an oven and bond- 
ed with tanks. In this case, after brazing the tubes and 

5 the fins in the oven, a sealing material is used to bond 
with tanks by caulking or the like. This heat exchanger 
is not required to have a very high-pressure resistance. 
[0078] The fin structure can be also applied to a heat 
exchanger, which is formed with a U-turn shape pas- 

io sage formed in the tubes. Such a heat exchanger is a 
single-tank type, which is formed by bonding the ends 
of the tubes on the other side of the U-tum shape pas- 
sage connected to the tank. The fin structure of this em- 
bodiment can also be applied to this single tank type. 

INDUSTRIAL APPLICABILITY 

[0079] The invention is applied to a heat exchanger 
for automobiles and household electric appliances, and 
more particularly used as a heat exchanger, which has 
a radiator and a condenser formed into one body, for 
automobiles. 



1 . A combined heat exchanger (1 ) comprising 

a first heat exchanger (A) having first tubes (4) con- 
necting a pair of first tanks (2) and disposed down- 
so stream with respect to a direction of air flow, and 
including fins (6) disposed between adjacent first 
tubes (4); and 

a second heat exchanger (B) having second tubes 
(5) connecting a pair of second tanks (3) and dis- 
35 posed upstream with respect to the direction of air 
flow, and including fins (6) disposed between adja- 
cent second tubes (5); 

wherein the fins (6) disposed between adjacent first 
tubes (4) and the fins(6) disposed between adjacent 

40 second tubes (5) are integrally formed. 

the fins (6) have louvers (7A,7B) which are formed 
into a first group of first lovers (7A) on the fins (6) of 
the first heat exchanger (A) and into a second group 
of second louvers (7B) on the fins (6) of the second 

45 heat exchanger (B); 

characterized In that 

the shape of the first louvers (7A) is different from 
the shape of the second louvers (7B) in respect of 
at least one of a louver angle, a slit length, a louver 
50 width, and the number of louver members; and 

the first louvers (7A) and the second louvers (7B) 
have different opening directions. 

2. A combined heat exchanger according to claim 1 , 
55 wherein the fins (6) have slits (6a) for preventing 

heat conduction. 

3. A combined heat exchanger according to claim 1 to 
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2, 

wherein the tubes have a U-shaped passage (14). 



Pate ntansp ruche 

1 . Vereinigter Warmetauscher (1 ), welcher aufweist 
einen ersten Warmetauscher (A), der erste Rohren 
(4) aufweist, die ein Paar erster Behafter (2) verbin- 
den, und stromabwarts in Bezug auf die Richtung 
eines Luftflusses angeordnet sind, und Rippen (6) 
aufweist, die zwischen benachbarten ersten Roh- 
ren (4) angeordnet sind; und 

einen zweiten Warmetauscher (B), der zweite Roh- 
ren (5) aufweist, die ein Paar zweiter Behalter (3) 
verbinden, und stromaufwarts in Bezug auf die 
Richtung des Luftflusses angeordnet sind, und Rip- 
pen (6) aufweist, die zwischen benachbarten zwei- 
ten Rohren (5) angeordnet sind; 
wobei die Rippen (6), die zwischen benachbarten 
ersten Rohren (4) angeordnet sind, und die Rippen 
(6), die zwischen benachbarten zweiten Rohren (5) 
angeordnet sind, einstuckig ausgebildet sind, 
die Rippen (6) Luftschlitze (7A, 7B) aufweisen, die 
als eine erste Gruppe erster Luftschlitze (7A) auf 
den Rippen (6) des ersten Warmetauschers (A) und 
als zweite Gruppe zweiter Luftschlitze (7B) auf den 
Rippen (6) des zweiten Warmetauschers (B) aus- 
gebildet sind; 

dadurch gekennzeichnet, dass 

die Form der ersten Luftschlitze (7A) von der Form 
der zweiten Luftschlitze (7B) in Bezug auf zumin- 
dest entweder einen Luftschlitzwinkel, eine Schlitz- 
lange, eine Luftschlitzbreite, Oder die Anzahl an 
Luftschlitzteilen verschieden ist; und 
die ersten Luftschlitze (7A) und die zweiten Luft- 
schlitze (7B) unterschiedliche Offnungsrichtungen 
aufweisen. 

2. Vereinigter Warmetauscher nach Anspruch 1 , bei 
welchem die Rippen (6) Schlitze (6a) zur Verhinde- 
rung der Warmeleitung aufweisen. 

3. Vereinigter Warmetauscher nach Anspruch 1 Oder 
2, bei welchem die Rohren einen U-formigen Kanal 
(14) aufweisen. 



Revendications 

1 . Echangeur thermique combin6 (1 ) comprenant 

un premier Echangeur thermique (A) ayant 
des premiers tubes (4) raccordant une paire de pre- 
miers reservoirs (2) et disposes en aval par rapport 
a une direction de I'ecoulement de I'air, et incluant 
des ailettes (6) disposers entre les premiers tubes 
adjacents (4) ; et 

un second echangeur thermique (B) ayant 



des seconds tubes (5) raccordant une paire de se- 
conds reservoirs (3) et disposes en amont par rap- 
port a la direction de l'6coulement de I'air, et incluant 
des ailettes (6) dispose es entre les seconds tubes 

5 adjacents (5) ; 

dans lequel les ailettes (6) disposees entre les 
premiers tubes adjacents (4) et les ailettes (6) dis- 
posees entre les seconds tubes adjacents (5) sont 
solidairement formees. 

fo les ailettes (6) ont des canaux de ventilation 

(7A, 7B) qui sont formees en un premier groupe de 
premiers canaux de ventilation (7A) sur les ailettes 
(6) du premier echangeur thermique (A) et en un 
second groupe de seconds canaux de ventilation 

'5 (7B) sur les ailettes (6) du second echangeur ther- 
mique (B) ; 

caracterise en ce que 

la forme des premiers canaux de ventilation (7A) 
est differente de la forme des seconds canaux de 
20 ventilation (7B) eu 6gard a au moins un 6l6ment 
parmi un angle de canal de ventilation, une lon- 
gueur de fente, une largeur de canal de ventilation 
et le nombre d'elements de canaux de ventilation ; 
et 

25 les premiers canaux de ventilation (7A) et les se- 
conds canaux de ventilation (7B) ont des directions 
d'ouverture differentes. 

2. Echangeur thermique combine selon la revendica- 
30 tion 1 , dans lequel les ailettes (6) ont des fentes (6a) 

pour empecher la conduction thermique. 

3. Echangeur thermique combine selon la revendica- 
tion 1 ou 2, dans lequel les tubes ont un passage 

35 en forme de U (14). 
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